Role and differential expression of calpastatin mRNA and protein in cultured cardiomyocytes exposed to hypoxic stress.
We previously proposed that the calpain-mediated proteolytic pathway is activated in cultured cardiomyocytes following exposure to hypoxia (Mol Cell Biochem 214: 47, 2000). The potential role of calpastatin, the endogenous specific inhibitor of calpain, and its expression in the hypoxic state were investigated here. Hypoxia induced the expression of two calpastatin and multiple VEGF splice variants. Although cardiomyocytes and fibroblasts responded to hypoxia differentially, both cell types exhibited hypoxia-induced calpastatin transcription. The two functional calpastatin splice variants encoding the 593- and 654-amino acid calpastatin isoforms differed only in their N-terminal leader domain sequences. In spite of the increased mRNA expression, levels of the calpastatin protein doublet were not increased, but rather slightly decreased under the hypoxic condition. Cardiac hypoxia was accompanied by preferential proteolytic cleavage of troponin I (TnI), one of the major myofibrillar proteins. Forced expression of calpastatin through an adenoviral vector effectively prevented the hypoxia- and calpain-mediated TnI proteolysis. Our results highlight the discordant expression pattern of cardiac calpastatin mRNA and protein in the hypoxic state. We suggest that although induction of calpastatin gene transcription may constitute a compensatory mechanism coping with the hypoxic stress, a sustained high calpastatin protein level appears to be essential in the intervention of the activated calpain proteolytic cascade.